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[57] ABSTRACT 

A drill chuck is provided for surgical driDing machines 
in which the entire chuck is made of material permeable 
to X-radiation. 
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DRILL CHUCK FOR A DRILL TO BE USED 
PARTICULARLY FOR SURGICAL PURPOSES 

HELD OF THE INVENTION 5 

This invention concerns a drill chuck for a driD that 
is to be used particularly for surgical purposes. 

BACKGROUND OF THE INVENTION 

10 

A drilling device for surgical proposes is described in 
EPO applicaticm EP-A 90109556^ It consists essen- 
tially of drive means, for example a compressed air 
tuiinne or an electrkal motor, an angle attachment that 
can be onmected ^mth fhe drive means via a coupling, is 
and a drill bit connected to the angular attachment. The 
angular attachment is made of a material that, at least as 
regards its components adjacent the drill bit, is X>ray 
permeable. This gives the surgeon unhmdered image 
converter control, so that the operating field is visible to ^ 
him on an X-ray screen without dark areas of any kind 
being created by the drilling device. This makes this 
device suitable for various osteosynthetic procedures, 
including the positioning of locking holes during intra- 
medullary nailing. Particularly in intramedullary nail- 
tng, because of the anatomical-geometrical conditions, 
angle gear attachments of this type are used. The drill 
bit in this case can be connected, permanently or via a 
suitable coupling, with the drive shaft of the angle at- 
tachment. However, during an operation, it may be 
necessary to change one drill bit for another, for exam- 
ple erne with a large diameter, as quiddy as possible. 
Drilling devices according to this prior design are not 
well ad^ted to this. 35 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a drill 
chuck is provided, especially for surgical purposes, 
which permits simple and n^id handling, particularly 40 
when a drill bit is being changed, while at the same time 
maintaining perfect and continuous screen monitoring 
f the drilling procedure by X-rays. 

In accordance with the invention, the drill chuck b 
deigned as a quick-change chuck, and is preferably 
made entirely of a material that is permeable by X-rays. 
The X-ray permeability creates optimum conditions for 
screen monitoring of the drilling by a surgeon, and also 
guarantees a very simple and rapid drill handling, espe- 
cially when a drill bit is being changed. ^ 

The drill chuck, designed as a quick-change diuck, is 
prderably removably attached to an angle attachment 
of a drilling device^ so that a driD Int can be changed or 
inserted easQy. Advantageously, the chuck is connected 
to an angular attachment because for the aforemen- 
tioned drilling purposes angular attachments are prefer- 
ably used. However, the quick-change chuck can also 
be attached to a drill not having an angular attachment. 

The quick-change chuck according to the invention ^ 
consists of retaining means which holds a drill bit, a 
gripper sleeve that envelops the retaining means and 
can be slid in the direction of the drilling axis, and at 
least one locking pin that can be slid cross^wise to the 
drilling axis, which locking pin holds or releases the 65 
drill bit in response to longitudinal sliding of the gripper 
sleeve, whereby the desired ease of use is achieved to 
the maximum degree. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Other details and advantages of the invention are 
explained in greater detail by means of the drawings in 
which: 

FIG. 1 is a vertical section, partly in side elevation, of 
drilling device with a drill chuck according to the in- 
vention; 

FIG. 2 is a vertical section, partly in side elevation, of 
the drill chuck of FIG. 1 m a poation that releases the 
drfll lMt;and 

FIG. 3 is a vertical section, partly in side elevation, of 
the drill chuck of FIG. 1 in the position of holding tiie 
driU. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The drilling device 10 shown m FIG. 1 consists essen- 
tially of a partially illustrated drive means 11, an angular 
attachment 12 having an angle gear 13 which angle gear 
13 is rotationally connected with the drive 11, and a 
quick-change chuck 30, which is linked on the drive 
side to the angle gear 13. The drive means 11 can, for 
example, be an electric motor or a compressed air tur- 
bine, and it has a chuck 16 that is detachedly coupled 
with a drive shaft 18 of angle gear 13. By means of a 
bearing 19 that consists, for example, of two anti-fric- 
tion bearings, the drive shaft 18 is rotationally held in a 
housing 15 of angle attachment 12, which housing is 
attached to drive 11. For stabilization purposes, drive 
shaft 18 is additionally supported at its front end 18' in 
housing 15. Shaft 18 has attached to its forward section 
a bevel gear 17, which engages a bevel gear 21 to form 
the angle gear 13, which is also housed in housing 15. 

The driven-side bevel gear 21 is rotationally linked, 
by means of a pin 29, with a coupling shaft 32 connected 
to the drive shaft 18 at a 90' angle. This coupling shaft 
32 is a component of the quick-change drill chuck 30 
according to the invention. The drill chuck 30 consists 
of a retainer 31 permanenUy screwed to hou^g 15, a 
gripper sleeve 33 that envelops the retainer 31 and may 
l>e slid back and forth in the direcdon of drilling axis A, 
and three locking pins 34 positioned to dide trans- 
versely to drilling axis A and offset from each other at 
120" angles. The coupling shaft 32 is rotaticmally housed 
in retainer 31, and together they form an opening 36 
into which . a drill bit 50 can be inserted, llie quick- 
change chuc^ 30 is made entirdy of a material that is 
permeable by x-rays. Materials such as polyethere- 
therketone (PEEKX polyamidimide (known, for exam- 
ple, under the name TORLON), and polyoxymethylene 
(POM) have in particular proven to be very suitable. 
Their advantage is that in additicm to being permeable 
by x-rays they are also self lubricating and can be steril- 
ized at temperatures up to 140' C Composite plastics, 
preferably reinforced by fiber, cloth, or peDets, or 
dal ceramic materials, can also be used. 

FIG. 2 shows the quick-change diuck 30 in the por- 
tion of having releas^ a drill, and FIG. 3 shows the 
same chuck in a position of holding a drill 50. In the 
position of FIG. 2, the gripper sleeve 33 is slid over the 
retainer 31 to a stop 35 at the drill side of the chuck. The 
locking pins 34, positioned in the chuck 31 in such man- 
ner as to slide crossways to drill axis A, are thereupon in 
pushed-back position, that is, they do not extend into 
the opening 36 that accepts the drill 50. This is achieved 
by means of a guide track 37 ins»de gripper sleeve 33 
and running in the direction of drill axis A which per- 
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mits the locking pin 34 to move radially outward. For 3. The drilling device claimed in claim 1 wherein said 
this particular embodiment, though only one is shown, angle attachment has a housing and a drive shaft con- 
there are three locking pms 34 on the circumference of nected at one end to said drive means and at the other to 
the chuck 31, spaced circumferentially from one an- a bevel gear and said drill chuck has drill bit retainer 
Other at angles of 120* each. However, it is possible to 5 means comprising a coupling shaft having a recess for 
use only a single pin, or more than three pins. receiving a drill bit and a bevel gear engaging the bevel 
In FIG. 3 in which the quick-change chuck 30 holds gear in said angle attachment at a 90* angle, said retainer 
the drill 50, the gripper sleeve 33 is pushed against a means being detachably connected to the housing of 
stop 41 at the drive side of the chuck. The locking pins said angle attachment. 

34 project into the opening 36, and thus into an annular ^* drilling device claimed in claim 3 wherein said 

groove 52 of a drill shank 53 in which the drill bit 50 is chuck has a gripper sleeve surrounding said retainer 

gripped. By means of the sliding of gripper sleeve 33, means and adapt^ to slide over said retainer means in 

locking pin 34 is moved in the guide track 37 radially ^ direction and a looking pin portioned in the 

inward to a stop 42 in the retainer 31. The semi-spheri* retaining means, and operable by said gripper sleeve to 

ca! head ofthe locking pm 34 permits accurate guiding retain a drill bit in said retainer means, 

of the said pin in guide track 37. An annular groove 52 ^ ^^^^ churned in claim 1, wherein the 

in drfll shank 53 has a tapered groove surface 52', which retainer means has drive side and drill side stops limiting 

is in contact with the rounded tip of locking pin 34, with movement of the gripper sleeve, and said 

drill shank 53 strikmg frontally against a rear frontal ^PP«^ ^^^^ ^ » ^ locking 

surface 36' in opening 36, whereupra drill bit 50 is fixed ^ Sripper sleeve is in its drill side poation. 

in its axial direction. Drill shank S3 further has a omuct ^ claimed in claim 1 wherein the 

surface 53', and is thus held solidly in opening 36 inside ^^^^B ^ <irive side and driU side position 

coupling shaft 32 and is moved by said coupling shaft T^' movement of the gnpper 

3ZIncontrasttodrilIbit50,drillshank53ismadeofa sleeve, wherem said chuck compi^ 

material that is permeable by x-rays, and thus the exact J^ted by 120 frcmi one another, e^^ 

drill path can be determined and foUowed on a screen, \ ''^ henn^hencal h^ said 

for according to the invention, the components of the ^^PPT ^^eve JiavmK a guide tn«:k to receive the heads 

quick^hange chuck 30 tran^t the x-r^practically of^J pms when said gnpper sleeve is m the dnve side 

without any loss. On the other hand, for wear resis- ^ ^ A^UrSii.,.^ r«r ««. « «,r«^ 

it is possible to make the locking pins 53 of a ^ drilet^^dS^ iS a"^uScSS^ 

M A^'t ^ I. , to «id drive means rotation by said drive 

It should further be mentioned that gnpper sleeve 33 ^^^^^^^^^^ ^ ^^y^ means, a coupling 

conastsof thesleeveproi^as weU asan a^^^^ ring ^ rotationally seated in said zctamer means and Im^- 

MthatgnpsAeretamer31,withthegnppersl^e33 35 mg a recess for receiving a drill Wt having a shaft and a 

bcmg screwed onto and secured by the nng 54. Be- snrrouoding said retaining means, said 

twe«i the sleeve and the retainer, on the end facing the rtUanmg means having a plurality of pins, said gripper 

drill, there is an O-nng 39 that acts as a seal and m decvc being stidable on said rctamer means to move 

particular as a stop when the gripper sleeve is slid. said pins into engagement with said driD shaft to retain 

The retainer and the coupling shaft housed in it may 40 said drill shaft and driD bit in said recess for rotation 

also consist of a single unit. This is then housed rotation- with said coupling shaft 

ally in housmg 15 and rotationally connected with bevel g. xhe drilling device daimed in daim 7 M^erein said 

gear 21. Consequently, the entire drill change chuck 30 drill bit shaft has an annular groove to receive a pin for 

rotates, whereas in the embodiment described it does retaining said drill bit in said recess, 

not move, and only the coupling shaft 32 and drill Wt 50 45 9. The drilling device claimed in daim 8 wherein 

^'JJI^th shaft 53. there are three locking pins, said pins having rounded 

What IS clamied is: tips and hemispherical heads, said gripper sleeve having 

1. A quick-change drill diuck for use with surgical an anndar groove for recdving the heads of said pins 
drilhng machines, said entire chuck being made of mate- when said pins are not in engagement with said driU bit 
rial permeable to x-radiation and comprising drill bit 30 shaft, and the anndar groove of said drill bh shaft hav- 
retamer means having a central axis, a gripper sleeve inganobliquesurface,contactof the locking pins with 
surrounding said retainer means and adapted to slide said surface pressing the driU shaft agahist the rear sur- 
ovcr said retainer means in the axial directicm and a face of the recess of said coupling shaft, theid)y to limit 
locking pin posittcmed in the retaining means to slide axial movement ofthe drill bit 

transversdy from apositson in which it secures a drill 55 10. The drilling device claimed in daim 7 wheidn the 

bit m the retaining means to a position in which it per- drill bit is not permeable to x>radiation and is fixed in the 

mits a drill bit seated in said retainer means to be re- drill bit shaA which is permeable to x-radiation. 

moved from the retainer means, said pin being moved 11. The drilling device claimed in claim 7 wherein the 

from one of said positions to the other by sliding move- drill l»t shaft is retained in the recess on the coupling 

ment of the gripper sleeve. 60 shaft by friction. 

2. The drill chuck claimed in claim 1 wherein the 12. The drilling device claimed in claim 1 wherein the 
retainer means has a coupling shaft, rotatively seated material permeable to x-radiation is sdected from the 
therein, said shaft having a recess for recdving a drill group consisting of polyetheretherketones, polyamidi- 
bit at one end and gear means at its other end for attach* mides, polyoxymethylenes and combinations thereof, 
ment to said rotational drive means. 65 ♦ • • • ♦ 



